
Engineering for a Large Low-
Density Calorimeter 

 
1.  Two competing design concepts: 
 

• Self supporting absorber structure 
which also provides support for the 
RPC’s. 

 
• Non-self supporting absorber structure.  

This requires an external structure for 
the absorber and RPC’s. 

 
 



Self Supporting Absorber Structure 
20m x 20m planes of absorber with RPC’s 
sandwiched in between and minimal external 
structure.   
 
Engineering Challenges: 

1. Buckling of large planes 
• Buckling of planes.  Any absorber material will need 

to be compressed along edges and points in the 
middle. 

• An external structure would be needed to provide 
support.   

• Edges must be kept open for cabling. 
 

2. Fabricating a 20m x 20m plane 
• Flatness and straightness of individual pieces making 

up the wall is important. 
• Method of stacking individual pieces.  How do you 

handle them?  How do you insure that they make 
contact completely along their length?  

• Method for attaching individual pieces to each other 
and between planes.   

 
3. RPC’s 

• How will RPC’s be attached to the absorber structure.   
• What is a realistic RPC size that can be handled? 



Stacked Particle Board Wall 
 
• Super modules would be constructed at factories. 

o 4’x8’ x ¾’ thick (90 lbs.) boards would be 
used to construct a 8’x20’ x 3” thick panel. 

o 3 RPC’s that are 8’x 6’-8” would be mounted 
on the panel. 

o A 2nd panel would be placed on the RPC’s to 
complete the sandwiched supermodule. 
(3,600lbs.) 

• Supermodules would be stacked to form a 20m x 
20m plane. 

• Each plane would be attached to the previous 
plane.   

• A “Book-End” would be needed to provide initial 
support and a surface to establish the stability. 

• Pressure on the bottom panel is only 20psi. 
 
 
 
 



Externally Supported Absorber 
• A strong external structure would be used to 

support the absorber material and the RPC’s.   
 
• Initial thoughts were of hanging pvc pipes filled 

with water or plywood boxes filled with 
corn/walnut shells. 

 
• Examined the construction of a steel framework to 

support supermodules described above.  Would 
result in to much dead space and is not cost 
effective. 

 
• Most practical solution is the container idea. 
 
 



Conclusions 
 
• Both design options appear feasible.   

 
Pro/cons of self supporting particle board 
• Significant costs of handling supermodules 

during the construction of the planes. 
• How are connections made between 

modules?  
• Fire hazards?  
• Insuring that the compressive load is 

distributed well along each supermodule. 
• Minimal dead space. 

 
Pro/cons of containers 
• Ease of the construction of planes. 
• Less handling of supermodules is needed. 
• Logistics of ordering/storing/delivering 

large numbers of containers is not trivial. 
• Large dead space between modules. 
• Connections between containers is difficult 

with potentially higher costs of connectors. 



•  
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